In addition, new results on the previously observed decay channel, A~--~ pD ~ ~-, are reported. These results confirm our previous findings on A ~ production at the ISR. The mass value (5.6 GeV/c 2) is found to be in good agreement with theoretical predictions. The production mechanism is found to be ~deading.. PACS 13.30 -Decays of baryons. PACS 13.85 -Hadron-induced high-and superhigh-energy interactions (energy > 10 GeV). PACS 14.20.Kp -Charmed and other heavy baryons and baryon resonances. In the present work we report the study of the reaction:
(1) p+p-,e+ +A~ where the h ~ , i.e. the lightest beauty baryon with quark composition (udb), decays hadronically into two different final states:
(2) A~----) pD ~ ~-
(3) Ao -+ + L__, pK-~+ and the e § originates from the semi-leptonic decay of the associated antibeautyflavoured state, in the g~ ~ transition. The characteristics of the experiment in terms of set-up, trigger, data taking, and electron (positron) filtering, for a powerful lepton vs. hadron selection, are briefly summarized. The whole invariant-mass analysis, with the ,,forwards, phase-space region explored for ,,leading~, heavy-baryon production, is described in detail. The A ~ mass is determined and compared with theoretical expectations. A partial cross-section estimate for (bA ~ associated production is derived. Finally the results (*) are compared with those relative to our previous ISR experiment (R415), where the first evidence for A ~ production was obtained with a smaller solid-angle for lepton detection and a lower integrated luminosity [2, 3].
-Set-up.
The set-up used in R422 experiment has already been described elsewhere [4] . This consisted of the SFM (Split Field Magnet) charged-particle spectrometer, shown in fig. 1 , equipped, in the 90 ~ regions with respect to the beam axis, with two powerful electron (positron) detectors.
The system of multi-wire proportional chambers (MWPC, in fig. 1 ) surrounding the interaction region [5], coupled to the SFM magnet (-1 Tesla), allowed charged track reconstruction over about 90% of the total solid angle. More than 75% of reconstructed tracks had Ap/p < 30%.
An auxiliary time-of-flight system (TOF, in fig. 1 ), made of scintillator counter hodoscopes [6], provided ~/K/p separation over about 10% of the total solid-angle for momenta below -1 GeV/c. Each electron (positron) detector consisted of the following elements.
9 Two electromagnetic shower calorimeters to require a minimum energy release E > 0.5 GeV, at the trigger level. These calorimeters are indicated in fig. 1 as LST2, LST5 on the so-called/3 + side (in the direction of the pp centre-of-mass motion), and SW3, SW4 on the/3-side. The SW-type calorimeters [7] where made of lead/scintillator plates, with (4 x 2) m 2 total area, 8X0, cr(E)/E -~ (15%)/VE. In the LST-type calorimeters, the scintillator was replaced by planes of limited-(*) Already presented elsewhere in a preliminary version [1].
